Analysis of the bacterial cell cycle using strains in which chromosome replication is controlled by plasmid R1.
As an alternative approach in the study of the Escherichia coli cell cycle, we have constructed strains in which chromosome replication is under the control of various plasmid R1 derivatives, IntR1 strains. The physiological properties of such strains are described. In intR1 strains, chromosome replication can be manipulated independently of cell-cycle-related control mechanisms, and the effects on cell division can be analysed. Using this approach, we have found that the timing of replication during the cell cycle is random in intR1 strains, that overreplication of the chromosome is lethal, and that chromosome replication does not trigger cell division. Current investigations include the study of the E. coli cell cycle in the absence of the DnaA protein, the effect on cell division of a specific inhibition of the initiation of chromosome replication, and the molecular basis of uni- and bidirectional replication.